First Amendment and Response to Office Action 
U.S.S.N. 10/517,264 

Claims Listing 

1 . (Currently amended) A method of inhibiting cytokine or biological activity of 

N4IF comprising contacting MIF with a cj'tokine or biological activity inhibiting effective 
amount of a compound of formula (I), or a pharmaceutically acceptable salt or prodrug thereof 




wherein 

X is ooloctod from — O-^ — S— ; — G(R5){R5..) — er — ^N(R6)— ; 

Y is s e l e ct e d from —NiRi)—, — 0-^ — S — ef — G(R?)3— ; 

Z is s e l e ct e d from — C(0)— , — C(S) , — C(-NR^ >— ; — S(©) — ef — S(©)2— ; 

Ri is selected from hydrogen, or €4- ^alkyl, (CR^ -) «QR?, (CR4 Ry)flSR?r(eRsRy)«N(R6)3-aBd 
(CRsRsOnhalo; 

R2is selected from the goup consisting of C i-C?nalkvl. C2-C2oalkenyl, C2-C2oalkynyl, 

(CR,2Rl2)mC(0)R8, (CR,2Rl2)mC(S)R8, (CR,2Rl2)mS(0)R8, (CR,2R|20mS(O)2R8, 
(CRl2Rl2')mOR9, (CR,2Rl2')mSR9, (CR,2R|2')nNRloRl 1, (CR,2Rl2')mC(=NR24)R22and 
(CRi2Rl2')mRl3; 

Rsis selected from hydrogen, Ci-Cealkyl, (CRieRieOpNRuRis, (CRieRieOpORn, 
(GR4^^pS«w (CRi6Ri6')phalo, and. (CR,6Ri6')pN027 (GR44lMfl€(0)Ra8T 
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R4 is s e l e ct e d from hydrogen, or halogen €4 . Qalkyl, Ca^alk e nyl, Cj - ^alkynyl and 

Each R5 and R5 is independently s e l e ct e d from hydrogen, €4.-G^ alkyl, halo, ORj yrSi ^and NCR^ ^ai 
fiaeh Re is ind e p e nd e ntly s e l e ct e d from hydrogen, or Ci-C^alkyl and OR^ ; 
Eaeh R7 is indep e nd e ntly s e l e ct e d from hydrogen and or Ci-C^alkyl; 

Rgis selected from the group consisting of hydrogen, Ci-Caoalkyl, C2-C2oalkenyl, C2-C2oalkynyl, 
OR19, SR19, N(R2o)2, [NH— CH(R2i)— C(0)]q— OR29, toari^ pyranosyl and (CRnRnOtRn; 

R9 is s e l e ct e d from hydrogen, €4.*€3 oalkyl, Q C^oalk e nyl, Q Caoalkynyl, (CR4 aR^^tR ^, C(0)R^ 7 
GO^T^^S ^. C(S)QR^, S(0)R^ r^m ^, [C(0)CH(R^ )NH}^— i ^and [sugar]^ ; 

Rio and Ri 1 are independently selected from hydrogen, €4.-€5 oalkyl, C^ -Ga oalk e nyl, C^ - 
Gaoalkynyl, (CR+3R43.')friIt^7 and C(0)R23> C(S)Raa, S(0)Ra^, S(0)2R3^, [C(0)CH(Ri4.)NH]q — 
Ra ^, [sugar] q -and NHC(-NR^) NH^ ; 

Each R12 and R12' is independentl y s e l e ct e d from hydrogen, €4.-G 4alkyl, Ca C^ ^ 
G ^alkynyl, ORj 4rSR3 4, halo, N(RM )arGQaRa4^ 

Ri3 is selected from OR25, SR25, halo, N(R25)2, and C(0)R^u CN, C(R4 ^)^- 
Ri4 and R15 are ind e pend e ntly s e lect e d from each hydrogen, G^-G ^alkyl, OK ^ 
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Each Ri6 and Ri6: is ind e p e nd e ntly s e l e cted from hydrogen^^^-S ^alkyl, halo, OR^ TrSR^JT-m^ 

fiaefe Ri7 is ind e p e nd e ntly sel e ct e d from hydrogen and C4 .-€j ^alkyl; 
Each R t ^is ind e p e nd e ntly s e l e ct e d from hydrog e n and halo ; 

Ri9and each R20 are independently selected from hydrogen, Ci-C2oalkyl, Ga-Ca galk e nyl, C^r 
€a Qalk>iayl and, (CR26R26')tR27; 

R21 is the characterising group of an amino acid wherein the amino acid is alanine, 
phenylalanine, serine, homoserine or norvaline : 

R22 is oolootod from C4 ."G 6alkyl, Nlh ? NH(Ci.6alkyl)7j4(€4- 6alkyl)a, ORa 9-eF^Ra9; 

R23 is s e l e ct e d from hydrog e n, C4 .- ^alkyl, Caoalk e nyl, Caoalkynyl, aryl (CR26R26')tR27; 

Each R24 is independently selected from hydrogen and Ci-Cealkyl; 

Each R25 is independently selected from hydrogen, and CpCealkyl, €4- ^alkoxyC4 -^^ 
h e t e rocyclyl ; 

Each R26 and R26' is independently s e l e ct e d from hydrogen, g^-G ^alkyl, Ca -G^^ 
G ^alkynyl, 0IW SRa 9> halo, N(Ra 9)areQ3l ^, CN, NO^, ar>a and hotorooyclyl ; 

R27 is selected from hydrog e n , OR30, SR30, halo, N(R^, CO^ R^ and arvl and h e t e rocyclyl; 

R^g - i s - s e l e ct e d from hydrog e n, C^ - ^alkyl, OR^ ^rSRa^ -or N(R^ ; 

Each R29is independently selected from hydrogen and Ci-Caalkyl; 

Each R30 is independently selected from hydrogen , Ci-Csalkyl, aryl and heterocyclyl; 
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R31 is s e l e ct e d from C^ ^ alkyl, OH, C4^alkoxy, aryl, aryloxy, h e t e rooyclyl and heterocyclyloxy; 
n is 0 or an integer from 1 to 3; 
m is 0 or an integer from 1 to 20; 
p is 0 or an integer from 1 to 6; 
q is an integer from 1 to 5; 
t is an integer from 1 to 1 0; 

wherein alkyl, alkenyl, alkynyl, aryl and heterocyclyl may be optionally substituted. 

2. (Currently amended) A method according to claim 1 wherein X is s e l e ct e d from 
the group consisting of — N(H)— , ^4(G4^alfcyl)^ — N(OH) , N(OC4 ^alkyth — ©— ; — 
S , CH^ s — CH(OH) , — gH(NHa)— 5^ — G^^e^ky^h — CH(halo) , — CH(SH) , — 
CH(0C4^alkyl), CUiSC^ etO^ Yis— NfR)— , and Z is — C(0)— . 

Claims 3 - 17 (Cancelled) 

18. (Original) A method according to claim 1 wherein the compound of formula 1 is 
selected from the group consisting of: ben2imidazole-2-one-5-n-pentanoate, 5-[2-(l-oxy-2- 
hydroxyethyl)ethyl]benzimidazol-2-one-5-carboxylate, benzimidazole-2-one-5-methanoate, 
benzimidazole-2-one-5-ethanoate, 3,4,5-tris(acetyloxy)-6-[(acetyloxy)methyl]tetrahydro-2H- 
pyran-2-yl-benzimidazole-2-one-5-carboxylate, 5-bromo-6-methylbenzimidazol-2-one, 5- 
hydroxy-6-methylbenzimidazol-2-one, 5-dodecanylbenzoimidazol-2-one, 4,5,7-tribromo-6- 
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methylbenzimidazol-2-one, 4,5,6,7-tetrabromobenzimidazol-2-one, 5-methyl-6- 
nitrobenziniidazol-2-one, 5-amino-6-methylbenzimidazol-2-one, N-(6-methylbenzimidazol-5- 
yl)-2-p>Timidin-2-yl-su!fanyl-acetainide, pentyl-benziinidazol-2-one-5-carbothioate, 5- 
(benzimidazol-2(3H)-one-6-yl)-5-oxopentanoic acid, 2(3H)-benzimidazolone-5-sulfonic acid 
pentyl ester, 2(3H)-benzimidazolone-5-sulfonic acid pentyl amide, N-butyl-2-oxo-2,3-dihydro- 
lH-l,3-benzimidazole-5-carboximidaniide, 5-heptanoylbenzofiiran-2(3H)-one, methyl 3- 
hydroxy-2- {[(2-oxo-2,3-dihydro- 1 H- 1 ,3-benzimidazol-5-yl)carbonyl]amino}propanoate, 3- 
hydroxy-2-{[(2-oxo-2,3-dihydro-lH-l,3-benzimidazol-5-yl)carbonyl]amino}propanoic acid, 
methyl 2-{[(2-oxo-2,3-dihydro-lH-l,3-benzimidazol-5-yl)carbonyl]amino}-3-phenyl 
propanoate, 2- {[(2-oxo-2,3-dihydro-l H-1 ,3-benzimidazol-5-yl)carbonyl]amino}-3-phenyl 
propanoic acid, and N-(3,4-dihydroxyphenethyl)-2-oxo-2,3-dihydro-lH-l,3-benzimidazole-5- 
carboxamide. 

19. (Currently amended) A method of treating, preventing or diagnosing a disease or 
condition wherein MIF cytokine or biological activity is implicated comprising the 
administration of a treatment, prevention or diagnostic effective amount of a compound of 
formula (I) as defined in claim 1 or a pharmaceutically acceptable salt or prodrug thereof to a 
subject in need thereof 

20. (Original) A method according to claim 1 9 wherein the disease or condition is 
selected from autoimmune diseases, solid or haemopoitic tumours and chronic or acute 
inflammatory diseases. 
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21 . (Currently amended) A method according to claim 19 wherein the disease or 
condition is selected from the group consisting of Rheumatic diseases, spondyloarthropathi e s, 
crystal arthropathi e s, L)Tn e dis e as e , connective tissue diseases, vasculitid e s, glomerulonephritis. 
int e rstitial n e phritis, inflammatory bowel disease, peptic ulc e ration, gastritis, o e sophagitis, liver 
disease, autoimmun e dis e ases, pulmonary dis e as e s, cancers whether primary or metastatic, 
atherosclerosis, disord e rs of th e hypothalamic pituitary adr e nal axis, brain disord e rs, corn e al 
dis e as e , iritis, iridocyclitis, cataracts, uveitis, sarcoidosis, dis e as e s characteris e d by modifi e d 
angiog e n e sis, e ndom e trial function, psoriasis, endotoxic (septic) shock, exotoxic (septic) shock, 
infective (true septic) shock, oth e r complications of inf e ction, p e lvic inflammatory dis e as e , 
transplant rejection, all e rgi e s, allergic rhinitis, bone diseases, atopic d e rmatitis, UV(B) induc e d 
d e rmal cell activation, malarial complications, diabetes mellitus, pain, inflammatory 
cons e qu e nces of trauma or ischa e mia, t e sticular dysfunctions and wound healing. 

22, (Currently amended) A method according to claim 21 wherein the disease or 
condition is selected from the group consisting of rheumatoid arthritis, osteoarthritis, psoriatic 
arthritis, anlcylosing spondylitis, reactive arthritis, R e it e r's syndrome, gout, ps e udogout, calcium 
pyrophosphat e d e position dis e as e , systemic lupus erythematosus, systemic sclerosis, 
polymyositis, dormatomyositis, Sjogr e n's syndrom e , polyart e ritis nodosa, W e g e n e r's 
granulomatosis, Churg Strauss syndrom e , ulcerative colitis, Crohn's disease, cirrhosis, hepatitis, 
diab e t e s mollitus, thyroiditis, myasth e nia gravis, sclerosing cholangitis, primary biliary cirrhosis, 
diffus e interstitial lung dis e as e s, pn e umoconios e s, fibrosing alv e olitis, asthma, bronchitis, 
bronchi e ctasis, chronic obstructiv e pulmonary dis e as e , adult respiratory distress syndrome, colon 
cancer, lymphoma, lung cancer, melanoma, prostate cancer, breast cancer, stomach cancer, 
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l e uk e mia, o e naoal oano e r and m e tastatio oono e r, isoha e mio h e art dis e as e , myocardial infarction, 
strok e , p e riph e ral vascular dis e as e , Alzheim e r's dis e as e , multiple sclerosis, diabetic retinopathy, 

parturition, e ndom e triosis, osteoporosis, Pag e t's dis e as e , sunburn and skin cancer. 

23. (Original) A method of claim 19 wherein the subject is a human subject. 
Claims 24-25. (cancelled) 

26. (Currently amended) A method of treating or preventing a disease or condition 
wherein MIF cytokine or biological activity is implicated comprising: administering to a 
mammal a compound of formula (I) as defined in claim 1 or a pharmaceutically acceptable salt 
or prodrug thereof and a second therapeutic agent. 

27. (original) A method according to claim 26 wherein the second therapeutic agent is 
a glucocorticoid, 

28. (Currently amended) A method of prophylaxis or treatment of a disease or 
condition for which treatment with a glucocorticoid is indicated, said method comprising: 
administering to a mammal a glucocorticoid and a compound of formula (I) as defined in claim 1 
or a pharmaceutically acceptable salt or prodrug thereof 

29. (Currently amended) A method of treating a steroid-resistant disease or condition 
comprising: administering to a mammal a glucocorticoid and a compound of formula (I) as 
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defined in claim 1 or a pharmaceutically acceptable salt or prodrug thereof. 

30. (Currently amended) A method of enhancing the effect of a glucocorticoid in 
mammals comprising administering a compound of formula (I) as defined in claim 1 or a 
pharmaceutically acceptable salt or prodrug thereof simultaneously, separately or sequentially 
with said glucocorticoid. 

Claims 3 1 -40. (Cancelled) 

41. (New) A method according to claim 1 wherein 
Ri is hydrogen or (CRsRsOnhalo; 

R2 is selected from Ci.2oalkyl, (CR,2Ri20mC(O)R8, (CR,2Ri2')niS(0)2R8, 
(CRnRnOnNRioRn, (CRi2Ri20niC(=NR24)R22 and (CR,2Ri20mRi3; 

Rs is selected from hydrogen, Ci-ealkyl, (CRi6Ri6)pNRi4Ri5, (CRieRieOpORi?, 
(CR,6Ri60phalo and (CR,6Ri6')pN02; 

R4 is hydrogen or halogen; 

Each R5 and Ry is independently hydrogen; 

Rg is selected from Ci-C2oalkyl, OR19, SR19, N(R2o)2, [NH-CH(R2i)-C(0)]q-OR29, 
pyranosyl and (CRi2Ri2')Ri3; 

R9 is hydrogen; 

Rio and Ru are independently selected from hydrogen and C(0)R23; 

Each R12 and R12' is independently hydrogen; 

Ri3 is selected from OR25, SR25, halo, N(R25)2 and C(0)R3i; 

Ri4 and R15 are each hydrogen; 

Each Ri6 and Ri6' is hydrogen; 
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Ri7 is hydrogen; 

Ri9 and each R20 are independently selected from hydrogen, Ci-C2oalkyl, and 

(CR26R26')tR27; 

R21 is the characterising group of phenylalanine or serine; 
R22 isNH(Ci.6alkyl); 

R23 is (CR26R260tR27; 

Each R24 is independently selected from hydrogen and Ci-Cealkyl; 
Each R25 is independently selected from hydrogen and Ci-C6alkyl; 
Each R26 and R26' is independently hydrogen; 
R27 is selected from OR30, SR30 and aryl; 

Each R29 is independently selected from CpCsalkyl and heterocyclyl; and 
R31 is heterocyclyloxy. 

42. (New) A method according to claim 41 wherein 
n is 0; 

m is 0; 
p is 0; 
q is 0; and 
t is 1 or 2. 

43, (New) A method according to claim 1 wherein the compound of formula (I) is 
benzimidazole-2-one-5-n-pentanoate. 
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